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ON THE USE O F  AMNONIUN CITRATE I N  THE ANALYSIS O F  
TEECIPITATED PROSPRATE. 
(Il’cnd at the H&tiizg 092 1st Augzist, 1885.) 
My object in writing this papor is not to add another to the many plans which have 
been proposed for the estimation of (‘ retrograde ” or ‘‘ reverted ” phosphate, but to 
direct further attention to ita uw as a mean8 of distinguishing between auch finely 
BY €-I. 11. B. SHEPRERD, F.I.c., F.C.S. 
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divided phosphates as precipitated phosphate of lime, guano phosphate, eta, and the 
harder class represented by the various descriptions of mineral phosphate. It is, I 
think, admitted by most agricultural chemists that the former are vastly more 
assimilable, and therefore more valuable, than the latter, and yet analyses made in the 
customary manner give no indication of the decided difference that exists between the 
two. 
Now, the ammonium citrate method, whatever objections may be raised to its employ- 
ment as a direct test of assimilability, does certainly furnish some insight into the 
nature and mechanical condition of a phosphate, and is especially useful as a means of 
identifying phosphate of lime prepared by precipitation. The various methods 
involving the use of either ammonium citrate or free citric acid which have been pro- 
posed for this purpose, may, I think, be classified under the three following heads, 
viz., those involving the use of- 
An ammoniacal solution of ammonium citrate, either with or without the 
application of heat ; 
A neutral solution of ammonium citrate ; 
A dilute solution of free citric acid. 
(n)  
(6) 
(6) 
Of these the employment of neutral ammonium citrate appears to me to have the best 
claim. Ammoniacal citrate may answer well for the estimation of reverted phosphate 
in superphosphate, but when applied to precipitated phosphate of lime it dissolves out 
only a part of the phosphoric acid, giving results very much below the truth. 
Neutral citrate, however, while nearly as good a solvent for precipitated phosphate as 
weak citric acid, exerts less solvent action than the latter upon ground mineral 
phosphates. 
Having occasion recently to test some samples of precipitated phosphate of lime 
prepared from the iron slag obtained in working the Thomas dephosphorising process, 
I tried the solvent action of ammonium citrate upon them in the following way:- 
24 grams. precipitated phosphate were digested with 100 C.C. of Joulie’s strongly 
ammoniacal solution, containing 40 per cent. citric aoid, for one hour, without the 
application of heat, then filtered and the residue washed with 150 C.C. of a mixture of 
equal parts of solution and water. The following were the results :- 
P,O, sol. in water. PzO, sol. in citrate. P,O, insol. Total P,O, 
A . . . . . . . . . .  -28 ............ 12.67 ...... 17.28 ...... 30.23 
B .......... 1.39 ............ 15.45 ...... 14.58 ...... 31.42 
C . . . . . . . . . .  1-34 ............ 14.96 ...... 15.90 ...... 32.20 
As will be seen, only about one half the total phosphoric acid dissolved. 
I then tried Joulie’s ammoniacal solution at a temp. of 80°C upon sample 0, and 
compared it with the neutral solution method used by chemists in Germany f o r  the 
analysis of Thomas’ precipitated phosphate. This method is carried out as follows :- 
250 grams. of ammonium citrate are dissolved in water, accurately neutralised with 
ammonia (which is best done by means of litmus paper), and the solutiondiluted to a 
sp. gr. of 1.09. 2 grams. of the precipitated phosphate are digested with 100 C.C. of 
this solution for half-an-hour, at a temp. of 50°C. I t  ia then filtered and washed three 
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times with a mixture of equal parts of solution and water. The residue, while still 
moist, is transferred to a platinum capsule, covered with a concentrated solution of 
sodium carbonate, dried, raised to a red heat, dissolved in hydrochloric acid, evaporated 
to dryness, taken up with nitric acid, filtered, and the phosphoric acid determined in the 
filtrate by the molybdenum process. The difference between the total phosphoric acid 
and that insoluble in citrate gives the phosphoric acid soluble in citrate. The following 
were the results obtained :- 
P.,O, insol. Total P,O, 
amrnoniacal solution, 1 *34 ...... 18.5 I . . . .  12.35 .... 32.20 
By Joulie’s strongly 
at 80°C for 1 hour. 
method. 
P,O, 801. in water. P,O, sol. in citrate. 
1 
By the 1 1.34 ...... 29.06 . . . .  1.80 . . . .  32.20 
Although the neutral citrate solution gives much higher results than the amrnoniacal 
one, it does not, as mill be seen, dissolve out the whole of the phosphoric acid present. 
The following are some analyses of recently imported parcels of Thomas’ pre- 
cipitated phosphate made in Germany by this process :- 
P,O, sol. in citrate. Total P,O, 
I. . .  .. .. . .  . .  .. 30.06 . . . . 35.24 
11. . .  . I  .. .. . .  .. 29.64 . . . . 34.53 
111. .. .. 3. .. .. .. 28-30 .. . . 31.72 
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